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,QWURGXFWLRQ
7KH SURILWDELOLW\ RI LQYHVWLQJ LQ ILQDQFLDO DVVHW GHSHQGV RQ WKH SRVVLELOLW\ DQG VXFFHVV RI SUHGLFWLQJ WKH IXWXUH
PRYHPHQW RI WKH PDUNHW SULFHV RI ILQDQFLDO DVVHW 7KXV WKH FRQVWDQW LQWHUHVW RI LQYHVWRUV LQ WKLV SDUWLFXODU ILHOG
FRPHVDVQRVXUSULVH2QWKHRWKHUKDQGWKLVLVVXHUHSUHVHQWVDFKDOOHQJHIRUVFLHQFHERWKLQWHUPVRIWKHFKRLFHRI
PHWKRGRORJ\DVZHOODVLQ WHUPVRIWKH WKHRUHWLFDOEDVLVRILWVDSSOLFDWLRQ,IZHZHUHWRDVVXPHWKDW WKHILQDQFLDO
PDUNHWV DUH HIIHFWLYH ZHZRXOG QRW EH DEOH WR FUHDWH DPRGHOZKLFKZRXOG EHDW WKHPDUNHW DQG SURYLGH H[FHVV
UHWXUQVWRLQYHVWRUV,QVWHDGDZHDNIRUPRIWKH(IILFLHQF\0DUNHW+\SRWKHVLV(0+DVVXPHVWKDWDOOSDVWSULFHVRI
DVWRFNDUHUHIOHFWHGLQWRGD\¶VVWRFNSULFHVRWKDWDQ\DWWHPSWDWPRGHOOLQJWKHIXWXUHZRXOGLPSO\WKHQHJDWLRQRI





WKHVHSDWWHUQVDUH ORQJHQRXJK WRFRPSHQVDWH IRUDQ\ WUDQVDFWLRQDOFRVWVDQG ORVVHV WKDWFRXOGEH LQFXUUHGGXH WR
IDOVHVLJQDOV7KHSURILWDELOLW\RIWKHWUDGLQJVWUDWHJ\DQGLQYHVWPHQWVWUDWHJ\ZKLFK LVEDVHGRQWHFKQLFDODQDO\VLV
KDVSURYHQLQVHYHUDOVWXGLHVLQWKHFDVHRIGHYHORSHGPDUNHWV5HFHQWO\WKHIRFXVRIWHFKQLFDODQDO\VLVKDVVKLIWHG
WRZDUG HPHUJLQJ PDUNHWV VLQFH WKH\ DUH QRZ EHLQJ UHFRJQL]HG DV LPSRUWDQW DOWHUQDWLYH VRXUFH RI LQYHVWPHQW
RSSRUWXQLWLHV1HYHUWKHOHVV WKH XVH RI WHFKQLFDO LQGLFDWRUV KDV FRQVWDQWO\ EHHQ H[SDQGLQJ 7HFKQLFDO DQDO\VLV LQ




7KH DLP RI WKLV SDSHU LV WZRIROG 7KH ILUVW WRSLF RI VWXG\ LV WKH SURILWDELOLW\ RI WKH WHFKQLFDO WUDGLQJ UXOHV
LPSOHPHQWHG RQ D VSHFLILF JURXS RI HPHUJLQJ PDUNHWV ± VR FDOOHG IURQWLHU PDUNHWV  RI WKH 6RXWKHDVW (XURSHDQ
FRXQWULHV6WDUWLQJZLWKWKHDVVXPSWLRQWKDWWKHPRYHPHQWRIVWRFNSULFHVLVQRQOLQHDUEXWVWLOOLPSO\LQJVRPHNLQG
RI WUHQG WUDGLQJ VWUDWHJLHV FDQ EH GHILQHG EDVHG RQPRYLQJ DYHUDJHV DQG0$&' DQG 56, LQGLFDWRUV 7KHQ WKH
WHFKQLFDOLQGLFDWRUVZKLFKDUHXVHGWRIRUPWKHPRVWSURILWDEOHVWUDWHJLHVDUHXVHGDVLQSXWYHFWRUVIRUWKHSUHGLFWLRQ
PRGHO EDVHG RQ /HDVW 6TXDUH 6XSSRUW 9HFWRU 0DFKLQH /6690 ZKLFK LV WKHQ HYDOXDWHG 7KH UHVXOWV RI WKLV
UHVHDUFKVKRZWKDWLQWKHFDSLWDOPDUNHWRI6HUELD&URDWLD5RPDQLDDQG%XOJDULDZHFDQIRUPDSURILWDEOHWUDGLQJ
VWUDWHJ\E\XVLQJWHFKQLFDOLQGLFDWRUVEXWWKDWWKHSUHGLFWLYHSRZHURIPRGHOOLQJVLJQLILFDQWO\LQFUHDVHVWKRXJKWKH




WHFKQLFDODQDO\VLVDQGSUHGLFWLRQPRGHOVEDVHGRQ/6690+RZWKH WUDGLQJVWUDWHJLHVDUHGHILQHG LVDQDO\]HG LQ
WKLVSDSHULQFOXGLQJWKHIRUPDWLRQRIWKHSUHGLFWLRQPRGHOLVH[SODLQHGLQWKHWKLUGVHFWLRQRIWKHSDSHU7KHIRXUWK




7KH UROH RI WKH WHFKQLFDO DQDO\VLV DQG WKH WUDGLQJ VWUDWHJLHV EDVHG RQ LW LQ WKH RSWLPL]DWLRQ RI WKH LQYHVWPHQW
GHFLVLRQVKDVEHHQVWXGLHGWRDJUHDWH[WHQWLQDFDGHPLFDQGSURIHVVLRQDOFLUFOHV'HVSLWHWKHIDFWWKDWWKHSDUWLFLSDQWV
LQ WKH ILQDQFLDOPDUNHWV DFWLYHO\ XVH WHFKQLFDO DQDO\VLV LQ WKH IRUPXODWLRQ RI WUDGLQJ VWUDWHJLHV 0HQNKRII 
&KHXQJ	&KLQQ*HKULJ	0HQNKRIIWKHH[LVWLQJOLWHUDWXUHRQWKLVWRSLFLVTXLWHFRQWURYHUVLDO2QWKH
RQH KDQG WKH LQLWLDO DVVXPSWLRQV RI WHFKQLFDO DQDO\VLV DUH DW RGGV ZLWK WKH ZLGHO\ DFFHSWHG (IILFLHQF\ 0DUNHW
+\SRWKHVLV )DPD ,W LV FOHDU WKDW WHFKQLFDODQDO\VLVKDVKDG LWV XSVDQGGRZQVRYHU WKHSDVW IHZGHFDGHV
GHSHQGLQJRQWKHH[WHQWRIWKHSUHYDOHQFHRIWKLVWKHRU\LQDFDGHPLFFLUFOHV2QWKHRWKHUKDQGFHUWDLQVWXGLHVKDYH
VKRZQ WKDW WKH WHFKQLFDO WUDGLQJ VWUDWHJLHV KDYH QRW DOZD\V SURYLGHG DQ DFFHSWDEOH OHYHO RI SURILWDELOLW\ ZKLFK
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UHVXOWHG LQ DGGLWLRQDO VNHSWLFLVP LQ WHUPV RI WKHLU DSSOLFDWLRQ )DPD	%OXPH 9DQ+RUQH	 3DUNHU 
-HQVHQ	%HQLQJWRQ
$GHWDLOHGDQDO\VLVRI WKHVWXGLHVRQWKHSHUIRUPDQFHVRIWHFKQLFDO WUDGLQJVWUDWHJLHVLV UHSUHVHQWHGLQWKHZRUN
GRQHE\3DUNDQG ,UZLQ 7KLVDQDO\VLV LQFOXGHGD WRWDORIVWXGLHVZKLFKZHUHFDUULHGRXWRQ WKH VWRFN
PDUNHWVIRUHLJQH[FKDQJHPDUNHWVDQGIXWXUHPDUNHWVGXULQJWKHSHULRGEHWZHHQDQG$OORIWKHVWXGLHG
PDWHULDOZDVGLYLGHG LQWR WZRJURXSVHDUO\ VWXGLHV DQGPRGHUQ VWXGLHV $OWKRXJKHDUO\
VWXGLHVDQDO\]HGDSSOLFDWLRQRIRQO\VHYHUDOVLPSOHWUDGLQJUXOHVDQGLQPRVWRIWKHVWXGLHVWUDGLQJVWUDWHJLHVZHUH
QRW WHVWHG LQDSSURSULDWHZD\ WKLVJURXSRI VWXGLHVZDVRIJUDWHVLJQLILFDQFHIRU IXUWKHUGHYHORSPHQWRI WHFKQLFDO











UHVXOW RSSRVLQJ DWWLWXGHV LQ WKH VWXGLHV RQ WKH SHUIRUPDQFHV RI WHFKQLFDO DQDO\VHV FDQ EH FRQVLGHUHG UHODWLYH
GHSHQGLQJRQ WKH WLPH DQG WKHPDUNHWZKLFK LV EHLQJ VWXGLHG ,Q DQ H[KDXVWLYH VWXG\7D\ORU  UHDFKHG WKH
FRQFOXVLRQ WKDW VXFFHVV LQ WHFKQLFDO WUDGLQJ UXOHV GHSHQGV RQ WKH FRQGLWLRQV RQ WKH ILQDQFLDO PDUNHW SULPDULO\
QRQOLTXLGLW\ DQG WR D OHVVHU H[WHQWPDFURHFRQRPLF LQVWDELOLW\ LQFOXGLQJ WKH DELOLW\ WR VKRUWVHOO VWRFNVZKLOH
1HHO\5DSDFK7XDQG=KRXFRQQHFWWUDGLQJVWUDWHJ\SHUIRUPDQFHRVFLOODWLRQVZLWKEXVLQHVVF\FOHV
$Q DUHD ZKLFK LV JDLQLQJ LQ VLJQLILFDQFH LQ WKH ILHOG RI SUHGLFWLRQ RI \LHOG RQ WKH ILQDQFLDO PDUNHW DUH QHZ
FRQFHSWV VXFK DV VXSSRUW YHFWRU PDFKLQHV JHQHWLF DOJRULWKPV DUWLILFLDO QHXUDO QHWZRUNV IX]]\ ORJLF DQG FKDRV
WKHRU\,QPDQ\VWXGLHVWKHDOJRULWKPVRIPDFKLQHOHDUQLQJKDYHSURYHQWREHTXLWHHIIHFWLYHLQWKHSUHGLFWLRQRIWKH
GLUHFWLRQRIPRYHPHQWRIVWRFNLQGH[YDOXHVDQGWKXVFRQWULEXWHGWRWKHLQFUHDVHLQWKHJDLQDQGGHFUHDVHLQWKHULVN
LQYROYHG LQ WUDGLQJ 7KH IUHTXHQWO\ DGRSWHG PHWKRGV LQFOXGH $UWLILFLDO 1HXUDO 1HWZRUNV $11V %R\DFLRJOX
.DUD	%D\NDQOLQHDUDQGPXOWLOLQHDUUHJUHVVLRQ/50/5$WVDODNLV	9DODYDQLVJHQHWLFDOJRULWKP
*$ $WVDODNLV	9DODYDQLV  DQG 6XSSRUW 9HFWRU 0DFKLQH 690 +XDQJ 1DNDPRUL	 :DQJ 
$FFRUGLQJ WR:DQJDQG&KRL  WKHPHWKRGVPRVWZLGHO\XVHGIRUSUHGLFWLQJ WKHVWRFNPDUNHW WUHQGDUH WKH
DSSURDFKHV EDVHG RQ 6XSSRUW 9HFWRU 0DFKLQH 690 ,Q 3KLFKKDQJ DQG :DQJµV  VWXG\ LW ZDV IXUWKHU
LQGLFDWHGWKDW LQPRVWFDVHVWKH/HDVW6TXDUHV6XSSRUW9HFWRU0DFKLQHV/6690VDQG690VRXWSHUIRUPRWKHU
PDFKLQH OHDUQLQJPHWKRGV VLQFH LQ WKHRU\ WKH\ GR QRW UHTXLUH DQ\ SUHYLRXV D SULRUL DVVXPSWLRQV UHJDUGLQJ GDWD
SURSHUWLHV0RUHRYHUWKH\JXDUDQWHHDQHIILFLHQWJOREDORSWLPDOVROXWLRQ
6WXGLHV LQ(8PDUNHWV VKRZ WKDW SUHGLFWLYH SRZHU RI WHFKQLFDO DQDO\VLV LV JUHDWHU LQ VPDOO DQGPHGLXP VL]HG
FDSLWDOL]DWLRQPDUNHWV 0HWJKDOFKL0DUFXFFL	&KDQJ  EXW DOVR LQ WKH ZRUOG¶V HPHUJLQJPDUNHWV )LILHOG
3RZHU	'RQDOG6LQFODLU0F.HQ]LH+H\PDQ ,QJKHOEUHFKW	3DXZHOV1HYHUWKHOHVV WKHUH LVD
ODFN RI VLJQLILFDQW HPSLULFDO HYLGHQFH LQ OLWHUDWXUH RQ SURILWDELOLW\ RI LQYHVWPHQW VWUDWHJLHV LQ (XURSHDQ IURQWLHU
PDUNHWV5HVHDUFKVWXGLHVRILQYHVWPHQWRSSRUWXQLWLHVLQVWRFNPDUNHWVWKDWZLOOEHDQDO\]HGLQWKLVVWXG\DUHPDLQO\
WKHRUHWLFDO%UDGLü0DUWLQRYLü$UQHULü-XUXQ	3LYDF9XNRYLü*UXELãLü	-RYDQRYLü3URILWDELOLW\
RI WUDGLQJ VWUDWHJLHVEDVHGRQ0$&'DQG59, LQGLFDWRUV LV SURYHQ DV VDPHDV WKHQHHG IRU WKHLU RSWLPL]DWLRQ LQ
RUGHU WR EH XVHG HIILFLHQWO\ LQ HPHUJLQJ PDUNHWV (ULü $QGMHOLü	5HG]HSDJLü 2Q WKH RWKHU KDQG WUDGLQJ
VWUDWHJLHV EDVHG RQ PRYLQJ DYHUDJHV FURVVRYHU UXOHV FRXOG ORZHU LQYHVWPHQW ULVN $QJKHO  6WXGLHV LQ WKH
UHJLRQDOVRVKRZHGWKDWWUDGLQJVWUDWHJLHVEDVHGRQDUWLILFLDOQHXUDOQHWZRUNVIX]]\ORJLFDQGQHXURIX]]\V\VWHPV
RYHUSHUIRUPHG WHFKQLFDO WUDGLQJ UXOHV $QJKHODFKH	7ULIDQ  EXWZH IRXQGQR HYLGHQFHRQSHUIRUPDQFHRI
690PRGHOVLQVWXGLHGFDSLWDOPDUNHWVHVSHFLDOO\/6690




VXEVHW RI OHVV GHYHORSHG HPHUJLQJPDUNHWV DFFRUGLQJ WR6WDQGDUG DQG3RRU¶V 6	3 DQG06&, 0RUJDQ6WDQOH\
&DSLWDO,QWHUQDWLRQDOFDWHJRUL]DWLRQ5HJDUGLQJLQGLFDWRUVWKDWLQFOXGHPHDVXUHVRIVL]HPDUNHWFDSLWDOL]DWLRQDQG
WKH QXPEHU RI OLVWHG GRPHVWLF FRPSDQLHV DQG OLTXLGLW\ WKH YDOXH RI WUDGHG VKDUHV VHOHFWHG VWRFN PDUNHWV RI




KWWSZGLZRUOGEDQNRUJWDEOH 7KH JDS LV HYHQ ELJJHU LI ZH FRQVLGHU PDUNHW OLTXLGLW\  WR  WLPHV
VPDOOHU DQG WXUQRYHU UDWLR  WR  WLPHV VPDOOHU RI WKH 6HUELDQ VWRFN PDUNHW FRPSDUHG WR WKH
DIRUHPHQWLRQHGHPHUJLQJPDUNHWV+RZHYHUUHOHYDQWLQGLFHVRIWKHVHVWRFNPDUNHWVDUHUDWHGDVEOXHFKLSLQGLFHV
DQGLQFOXGHGLQWKH06&,)URQWLHU(PHUJLQJ0DUNHW,QGH[DQG6	3IURQWLHULQGLFHV7KXVLWFDQEHFRQFOXGHGWKDW
WKHVH PDUNHWV FDQ EH D VRXQG LQYHVWPHQW PRVWO\ EHFDXVH WKH\ SURYLGH VLJQLILFDQW GLYHUVLILFDWLRQ EHQHILWV IRU
LQWHUQDWLRQDO LQYHVWRUV GXH WR WKH ORZ FRUUHODWLRQ EHWZHHQ WKH IURQWLHU DQG GHYHORSHGPDUNHWV 6SLHGHO	.URKQH
-D\DVXUL\D	6KDPERUD%HUJHU3XNWKXDQWKRQJ	-LPP\<DQJ
7DEOH6WRFNPDUNHWGHYHORSPHQWLQGLFDWRUVIRU












     
6HUELD %HOJUDGH6WRFN([FKDQJH      
5RPDQLD %XFKDUHVW6WRFN([FKDQJH      






,Q WKLV VWXG\ZHXVH WKHGDLO\FORVLQJYDOXHVRI VHOHFWHG VWRFNH[FKDQJH LQGLFHV WKDW UHSUHVHQW WKHPRVW OLTXLG




,Q RUGHU WR LQYHVWLJDWH WKH FRQVLVWHQF\ DQG SURILWDELOLW\ RI WKH SURSRVHG WUDGLQJ VWUDWHJLHV WKH GDWD VHWV ZHUH
GLYLGHGLQWRWZRVXEVDPSOHV7KHILUVWVXEVDPSOHSHULRGVWDUWVDWWKHEHJLQQLQJRIDQGODVWVXQWLOWKHHQGRI
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0HWKRGRORJ\
7KHWHFKQLFDODQDO\VLVXVHVQXPHURXVTXDOLWDWLYHDQGTXDQWLWDWLYHPHWKRGVWRDQDO\]HWKHDVVHWSULFHWUHQGV7KH
VLPSOHVW TXDOLWDWLYH PHWKRGV DUH EDVHG RQ WKH FKDUWLQJ RI DVVHW SULFHV DQG WUDGLQJ YROXPH LQ RUGHU WR LGHQWLI\
SDWWHUQV WKDW FDQ EH XVHG WR DFKLHYH SURILWV 7HFKQLFDO LQGLFDWRUV DUH TXDQWLWDWLYH PHWKRGV DQG UHSUHVHQW UDWKHU
VLPSOHPDWKHPDWLFDOH[SUHVVLRQRISULFHDQGYROXPHFKDQJHV,QYHVWRUVXVHDFRPELQDWLRQRIERWKPHWKRGVLQRUGHU
WRSURYLGHDPRUHSUHFLVHRYHUYLHZRIPDUNHWWUHQGV
,Q WKLV VWXG\ ZH ZLOO XVH WKH PRVW FRPPRQ WHFKQLFDO LQGLFDWRUV ± PRYLQJ DYHUDJHV 0$ PRYLQJ DYHUDJH




$ WHFKQLFDO WUDGLQJ VWUDWHJ\ LV FRPSRVHGRI D VHW RI WUDGLQJ UXOHV WKDW DUH XVHG WRJHQHUDWH WUDGLQJ VLJQDOV ,Q







IRUP RI 0$ ± VLPSOH 0$ ZHLJKWHG 0$ DQG H[SRQHQWLDO 0$ DUH PRVW IUHTXHQWO\ XVHG ,Q WKLV VWXG\ WKH
H[SRQHQWLDO0$(0$ZDVXVHGZKLFKLQWKHFDOFXODWLRQRIWKHDYHUDJHSULFHIRUDFHUWDLQSHULRGRIWLPHWDVVLJQV
JUHDWHUVLJQLILFDQFHWRSULFHVLQVKRUWHUWLPHLQWHUYDOV,WFDQEHFDOFXODWHGXVLQJWKHIROORZLQJIRUPXOD





















(0$PW RU ORQJWHUP(0$ (0$OW IURPEHORZ7KLV NLQG RI VLWXDWLRQ LQGLFDWHV D JURZWK LQ WKH SULFH DQG DQ
XSZDUGWUHQGZKHQWKHEHVWUHVSRQVHLVWREHWUDGLQJRQWKHPDUNHW7KHVHOOVLJQDOLQWLPHW6W LVREWDLQHGLQ
WKH UHYHUVH VLWXDWLRQ ± ZKHQ WKH VKRUWWHUP (0$ (0$VW FURVVHV WKH PHGLXP (0$PW RU ORQJWHUP (0$
(0$OW IURP DERYH ,Q WKLV NLQG RI VLWXDWLRQ WKH LQYHVWRUV ZLWKGUDZ IURP WKHPDUNHW VLQFH WKLV NLQG RI VLJQDO
LQGLFDWHVDGRZQZDUG WUHQGRIDVVHWSULFHV6LQFHZHDUHXVLQJ9DULDEOH/HQJWK0RYLQJ$YHUDJH UXOHVZLWKRXWD
EDQGHYHU\WUDGLQJGD\LQWKHGDWDVHWLVFODVVLILHGHLWKHUDVDEX\RUVHOOGD\
7KH0RYLQJ$YHUDJH&RQYHUJHQFH'LYHUJHQFH0$&'UHSUHVHQWVDZLGHO\XVHG LQGLFDWRU IRU UHFRJQLWLRQDQG
PRQLWRULQJ RI WKH WUHQG EXW DOVR FKDQJHV LQ WKH WUHQG ,Q WHUPV RI FDOFXODWLRQ WKLV LQGLFDWRU LQ SRLQW W FDQ EH
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H[SUHVVHGDVWKHGLIIHUHQFHEHWZHHQVKRUWWHUP(0$VDQGPHGLXPRUORQJWHUP(0$VRIWKHDVVHWFORVLQJSULFH
WKDWLV
WOPWVW (0$(0$0$&'     
7KHPRVWIUHTXHQWO\XVHGFRPELQDWLRQRIWKH(0$LVWKHSHULRGDQGSHULRG(0$IRUVKRUWDQGORQJHUWHUP
(0$ UHVSHFWLYHO\ +RZHYHU ZH FDQ DOVR XVH RWKHU FRPELQDWLRQV GHSHQGLQJ RQ WKH FRQGLWLRQV RQ WKH ILQDQFLDO
PDUNHWDQGWKHDLPVRIWKHLQYHVWRUV$SSHO(ULüHWDO
8SZDUGDQGGRZQZDUGWUHQGPRYHPHQWVFDQEHUHFRJQL]HGEDVHGRQWKHYDOXHVRIWKH0$&'LQWKHFDVHRIDQ














7KH5HODWLYH 6WUHQJWK ,QGH[ 56, LV D WHFKQLFDO LQGLFDWRUZKLFKPHDVXUHV WKH UDQJH RI WKH RVFLOODWLRQV RI WKH
SULFHVRIWKHILQDQFLDODVVHW7KHYDOXHRIWKLVRVFLOODWRULVREWDLQHGXVLQJWKHIROORZLQJIRUPXOD
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WKH LQFUHDVH LQSULFH LVJUHDWHUDQGPRUHIUHTXHQW LQ UHODWLRQ WR WKHLUGHFUHDVHZKLFKDOVRVXJJHVWV WKDWDVSHFLILF
ILQDQFLDODVVHWVKRXOGEHVROGVLQFHLQVXFKDVLWXDWLRQZHH[SHFWWKHSULFHVWRJRGRZQWRWKHDYHUDJHOHYHOWKDWLV
ZH H[SHFW D WUHQG UHYHUVDO ,I KRZHYHU WKH YDOXH RI WKH UDWLR DSSURDFKHV WKH ORZHU YDOXH LW LV D VLJQDO RI WKH
GHFUHDVH LQ WKH YDOXH RI WKH ILQDQFLDO LQVWUXPHQW ZKLFK LV PRUH IUHTXHQW EXW IROORZLQJ WKH ORJLF RI WKH WUHQG
UHYHUVDOWKHVSHFLILFILQDQFLDOLQVWUXPHQWVKRXOGEHERXJKWVLQFHWKHORVVHVZLOOEHQHXWUDOL]HGGXHWRFKDQJHVLQWKH
WUHQGLQWKHQHDUIXWXUH





7KH UHPDLQGHU RI WKH SDSHU JLYHV D EULHI RYHUYLHZ RI WKH /HDVW 6TXDUH 6XSSRUW 9HFWRU 0DFKLQH /6690
PHWKRGRQHRIWKHPRGLILFDWLRQVRIWKHVXSSRUWYHFWRUPHWKRGV7KHVHPHWKRGVEHORQJWRWKHFODVVRI6XSHUYLVHG
0DFKLQH/HDUQLQJ WHFKQLTXHVZKRVHSURPLQHQWFKDUDFWHULVWLF LV OHDUQLQJEDVHGRQNQRZQH[DPSOHV$VXSHUYLVHG
PDFKLQHOHDUQLQJDOJRULWKPXVHVWKHWUDLQLQJVHWWRJHQHUDWHDQRXWSXWIXQFWLRQWKDWPDSVLQVWDQFHVLQ[WRODEHOVLQ
\
7KH 690 SHUIRUPV D QRQOLQHDU PDSSLQJ RI WKH GDWD LQWR D PXOWLGLPHQVLRQDO VSDFH DQG WKHQ XVHV OLQHDU
IXQFWLRQV WR IRUP WKH ERXQGDULHV IRU GHFLVLRQPDNLQJ SURFHVVHV LQ WKH QHZ VSDFH 1RQOLQHDU SUREOHPV LQ WKH
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RULJLQDO VSDFH WUDQVIRUP LQWR OLQHDU SUREOHPV LQ PXOWLGLPHQVLRQDO VSDFH 2QH RI WKH IHDWXUHV RI DQ 690 ZDV
VXJJHVWHGE\9DSQLNDQGWKDWZDVWKDWWKHSUREOHPVRIQRQOLQHDUFODVVLILFDWLRQDQGUHJUHVVLRQFDQEHVROYHGXVLQJ
PHWKRGV RI FRQYH[ TXDGUDWLF SURJUDPPLQJ 43 7KH /HDVW 6TXDUHV 6XSSRUW 9HFWRU 0DFKLQHV SURSRVHG E\























 D   
ZKHUHĮNUHSUHVHQWV WKH VXSSRUW YHFWRUV /DJUDQJHPXOWLSOLHUV DQGE LV D FRQVWDQW.[[N UHSUHVHQWV WKH.HUQHO
)XQFWLRQ7KLVLVDIXQFWLRQGHILQHGE\WKHGRWSURGXFWRI[DQG[N7KH.HUQHO)XQFWLRQGHVFULEHVWKHEHKDYLRURI
WKHVXSSRUWYHFWRUVHQDEOLQJWUDLQLQJGDWDWREHWUDQVIRUPHGLQWRDKLJKHUGLPHQVLRQ,QWKLVGLPHQVLRQWKHVXSSRUW
YHFWRUV FDQ WKHQ HQDEOH FODVVLILFDWLRQ EDVHG RQ OLQHDU GHFLVLRQ ERXQGDULHV 7KH*DXVVLDQ NHUQHO RU 5%) 5DGLDO







[[H[[.    















RI SURSRVHG SUHGLFWLRQ PRGHO DV ZHOO LWV JRRG SRVVLELOLW\ IRU JHQHUDOL]DWLRQ %DVHG RQ SUHYLRXV VWXGLHV DQG
DQDO\VHVWKHSURSRVHG/6690PRGHOLVGHILQHGLQWKHIROORZLQJZD\
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ZHUH FDOFXODWHG DV WKH GLIIHUHQFHV EHWZHHQ GDLO\ LQGH[ YDOXHV SUHVHQWHG LQ QDWLRQDO FXUUHQFLHVPXOWLSOLHG E\ WKH
JHQHUDWHG WUDGLQJ VLJQDO IRU WKH VWXGLHG GD\ *URVV UHWXUQV ZHUH GHILQHG DV WKH FXPXODWLYH FDSLWDO JDLQV IRU D
VSHFLILHG SHULRG RI WLPH H[FOXGLQJ WUDQVDFWLRQDO FRVWV ZKLOH ZKHQ FDOFXODWLQJ QHW UHWXUQV WKH SURYLVLRQDO
WUDQVDFWLRQDOFRVWVRIRIWKHWUDQVDFWLRQYDOXHZHUHLQFOXGHG




(0$DQG0$&',QDOPRVWDOO WKHFDVHV WKHVH VWUDWHJLHVEHDW WKHPDUNHWVLQFH WKH\SURYLGHDKLJKHUQHW
UHWXUQFRPSDUHGWRWKH%X\	+ROGVWUDWHJ\+RZHYHULQWKHFDVHRI&UREH[WKHVWUDWHJLHVVKRZQRVLJQLILFDQW
FRQVLVWHQF\ 7UDGLQJ VWUDWHJLHV EDVHG RQ VKRUWWHUP (0$V RXWSHUIRUPHG EHQFKPDUNV LQ WKUHH RXW RI IRXU VXE
SHULRGV'XH WR WKH KLJK WUDQVDFWLRQ FRVW WKHREWDLQHG QHW UHWXUQV DUHQHJDWLYH7KHRQO\ VWUDWHJ\ WKDW FDQ XQGHU
FHUWDLQ FRQGLWLRQV JDLQ SURILW LV (0$  +RZHYHU LQ WKH FDVH RI PDUNHW WXUEXOHQFH WKH SURSRVHG WUDGLQJ
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,Q WKH FDVH RI&UREH[ WKH/6690 WUDGLQJ VWUDWHJ\ZDV WKH RQO\ SURILWDEOH DOWHUQDWLYH IRU LQYHVWRUV LQ WKH
VWXGLHGSHULRGRI7KLVWUDGLQJVWUDWHJ\JHQHUDWHGDQHWUHWXUQZKLFKLVKLJKHUWKDQWKHRQHJHQHUDWHG




VWUDWHJLHV FRXOG EHDW WKHPDUNHW+RZHYHU WKH /6690 WUDGLQJ VWUDWHJLHV SURYLGH WKH KLJKHVW JURVV UHWXUQV IRU
62),;DQG IRU%(7KLJKHU WKDQPDUNHW UHWXUQV DIWHU WKH VXEWUDFWLRQRISURYLVLRQDO WUDQVDFWLRQ
FRVWVWKHFXPXODWLYHQHWUHWXUQVZHUHXQOLNHO\WREHRSWLPDOIRUVPDOODQGDFWLYHLQYHVWRUV
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,QGH[ &XUUHQF\ 7UDGLQJ6WUDWHJ\ 1XPEHURIWUDGLQJGD\V 5HWXUQRQLQYHVWPHQW 1XPEHURIWUDGHV
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DQG WHVWHG LQ GLIIHUHQW SHULRGV RI WLPH LQ RUGHU WR SURYH FRQVLVWHQF\ 7KH UHVXOWV VKRZHG WKDW D VLJQLILFDQW
FRQVLVWHQF\RIVSHFLILF WUDGLQJ LQGLFDWRUVFRXOGEDUHO\EHREWDLQHG LQ WKHVWXGLHGSHULRG+RZHYHU LQPRVWFDVHV
WHFKQLFDODQDO\VLVSURYHVWRKDYHDFHUWDLQOHYHORISUHGLFWLRQSRZHUWKDWFRXOGJDLQH[FHVVUHWXUQV
$V DQ LQSXW IRU WKH /6690 SUHGLFWLRQPRGHO (0$ DQG0$&' SURYH WR EH DFFHSWDEOH LQGLFDWRUV RI WUHQG
PRYHPHQWV7UDGLQJVWUDWHJLHVEDVHGRQ WKH/6690PRGHORXWSHUIRUPHGDOO WHFKQLFDO WUDGLQJVWUDWHJLHVDQG WKH
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EHQFKPDUN VWUDWHJ\ $OWKRXJK WKH QHW UHWXUQV XQGHU WKH DVVXPSWLRQ RI IL[HG WUDQVDFWLRQDO FRVWV RI  RI WKH
H[HFXWHGRUGHUYDOXHLQVRPHFDVHVZHUHXQOLNHO\WREHRSWLPDOIRUVPDOODQGDFWLYHLQYHVWRUVWKHREWDLQHGUHVXOWV
ZHUHHQFRXUDJLQJ)XWXUHZRUNVKRXOGIRFXVRQWKHVHOHFWLRQRIDGGLWLRQDOLQSXWYDULDEOHVIRUWKHSUHGLFWLRQPRGHO
LQ WKH FODVV RI WHFKQLFDO DQG IXQGDPHQWDO LQGLFDWRUV 3UHFLVLRQ LQ PRGHOLQJ VWRFN PDUNHW PRYHPHQWV FRXOG EH
REWDLQHGE\DGMXVWLQJWKHPRGHOSDUDPHWHUVE\PHDQVRIDPRUHVHQVLWLYHDQGFRPSUHKHQVLYHSDUDPHWHUVHWWLQJ
$GGLWLRQDO LPSURYHPHQWV RI WKH SURSRVHG SUHGLFWLRQPRGHO IRU WKH SXUSRVH RI WKH RSWLPL]DWLRQ RI LQYHVWPHQW




















&KHXQJ<:	&KLQQ0' 0DFURHFRQRPLF ,PSOLFDWLRQVRI WKH%HOLHIVDQG%HKDYLRURI)RUHLJQ([FKDQJH WUDGHUV 1RZ
1DWLRQDO%XUHDXRI(FRQRPLF5HVHDUFK
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